A retrospective analysis of all patients having the diagnosis of squamous cell carcinoma of the skin at a single hospital over a ten-year period was performed. These lesions are less common than both basal cell carcinomas and malignant melanomas. Noninvasive squamous cell carcinomas were not observed to recur. There was a 20% incidence of recurrence in 86 patients with invasive squamous cell carcinoma. The presence of solar changes in the skin did not obviate recurrence. The larger, less differentiated lesions had a greater probability of recurrence. When the depth of invasion of the lesions were determined, it was found that only the lesions that penetrated to Clark's Level IV or V recurred. Squamous cell carcinomas that penetrate to this depth have the potential to recur and metastasize to regional lymph nodes and should be considered malignant lesions, even if they are associated with actinic skin changes.
most skin carcinomas are easily removed and rarely recur. Basal cell carcinomas are by far the most common type of skin cancer and recurrences with this lesion are rare, although metastases can occur.8 Squamous cell carcinoma of the skin is often thought to have a very low rate of recurrence, and a minimal potential for metastases. For example, Chernosky, from the University of Texas, reports a 1.19% recurrence rate in 588 squamous cell carcinomas of the skin.* Recent experiences with several patients developing very aggressive recurrences from squamous cell carcinoma of the skin prompted us to review the incidence and recurrence rate for this tumor for the last decade at the Evanston Hospital, one of the teaching hospitals of Northwestern University Medical School, Chicago, Illinois.
Materials and Methods
In order to locate all patients with the diagnosis of primary squamous cell carcinoma of the skin from January 1970 to June 1980, all surgical pathology reports from this decade were reviewed. The treatment records of the Department of Radiation Oncology were also re- viewed to locate any patients treated at this institution but without a biopsy report in our Department of Pat hology .
This method of review located all inpatients and outpatients with basal cell carcinoma, primary cutaneous malignant melanoma, and primary cutaneous squamous cell carcinoma that were excised, biopsied, or radiated by surgeons, dermatologists, or radiation oncologists at this hospital. Lesions of the penis, vulva, anus, or mucosal portion of the lip, as well as keratoacanthomas, were excluded from this review. Basosquamous lesions were classified with the basal cell carcinomas because of their similar behavior.
Follow-up information to determine recurrence rate was obtained from the office records of the responsible clinician and the Department of Pathology records. Additional historical information on the patients who developed recurrence was obtained from the inpatient hospital charts.
The original slides could be located on 74 of the 86 patients with invasive lesions. The presence of the lesion was confirmed, the surrounding skin was examined for the presence or absence of actinic change, and the depth of invasion and degree of differentiation of the lesion was determined.
Case Report
A 49-year-old white man, a train engineer, presented in February 1975 with a 0.6 cm lesion on the right side of the nose. This was biopsied and found to be a moderately welldifferentiated squamous cell carcinoma of the skin. This lesion was treated with 5925 rad of Cobalt-60 opposed field radiation. 
Results

Incidence
There were 1833 skin carcinomas removed during the time period of the review (Table I) . Basal cell carcinomas were the most common, accounting for 84.5% of the lesions. There were slightly more melanomas than squamous cell carcinomas. Almost one third of the squamous cell lesions were either noninvasive or Bowen's disease. The remaining 86 patients had invasive squamous cell carcinomas.
Noninvasive Lesions
All of the patients with noninvasive lesions were treated by surgical excision. Ten of the patients had positive margins and three had reexcision of the lesions. None of these 47 patients developed recurrence. Followup ranged from one year to ten years (average, 4.3 years).
Invasive Lesions
There were 86 patients with invasive squamous cell carcinomas. The average age of this group of patients was 70 years. The size of the lesions ranged from 0.2 to 12 cm in greatest diameter. Fifty of the lesions were 1 cm or larger, and 31 were less than 1 cm; the size was not recorded in five patients. Two carcinomas developed in chronic lower extremity ulcers. There were no burnscar carcinomas.
Two patients were treated by biopsy and primary irradiation. The other 84 were treated by surgical excision. Twenty-four patients had tumor at the margins of resection on microscopic examination. Fifteen of these patients had a subsequent wide excision, one had radiation in addition to wide excision, and one had radiation instead of wide excision. Eight patients had no further treatment; two of these eight patients eventually developed recurrence. Both of these patients originally had surgical resection of the primary lesion, developed recurrence at the site of initial excision within three months, and were successfully treated with superficial radiation.
Six patients had other synchronous squamous cell carcinomas of skin removed. Two patients subsequently developed metachronous squamous cell lesions, and eleven patients had basal cell carcinomas as well. One patient had a synchronous malignant melanoma.
Local or regional recurrence developed in 17 ( 19.8%) of the 86 patients with invasive squamous cell carcinoma; none of the patients developed distant metastases. Six patients (6.9%) had a local recurrence, were retreated, and have remained free of tumor. Three recurrences were treated with radiation, two with wide excision, and one had radiation after reexcision because of persistently positive margins. All of these local recurrences became manifest from three months to five years after excision of the primary lesion. Follow-up ranged from six months to ten years (average, 4.5 years). Eleven ( 12.7%) of the 17 recurrences either involved structures deep to the skin, regional lymph nodes, or required multiple re-excisions ( Table 2 ). All of these recurrences occurred within two years of removal of the primary tumor. Seven patients had adjuvant radiation therapy, and two received chemotherapy in addition to the radiation. One patient received local hyperthermia in conjunction with radiation and chemotherapy.
The size of the original lesion was recorded in 13 of the 17 patients with recurrence. and ten patients had lesions 1 cm or larger in greatest diameter. There were a total of 72 patients with lesions on sun-exposed areas, i.e., the face, scalp, neck, or the dorsum of the hand.
There were 16 patients in this group who developed recurrence, but two of these recurrences were in patients irradiated for acne as teenagers. Therefore, 14 recurrences developed out of the 70 nonirradiated patients with lesions on sun-exposed areas (20%).
Lesions on the lower extremity, arm, and trunk occurred in 14 patients. The only recurrence in this group of patients was in a patient with carcinoma which developed in a chronic heel ulcer.
One patient presented with a lesion on the hand and axillary lymph node metastases. He had excision of the hand lesion and axillary dissection. He is alive without clinical evidence of disease at nine years. He is not considered a recurrence in our calculations.
The original slides were available for review on 74 of the 86 patients. These slides were examined for the presence of actinic changes in the surrounding skin. In nine of the specimens there was no normal skin present to evaluate. Of the remaining 65 specimens, 55 (84.6%) demonstrated actinic changes of solar keratosis and/or solar elastosis. The slides of 12 of the 17 patients with recurrences were available for review. Two of these specimens had tumor involving the entire specimen, so actinic changes could not be evaluated. Actinic changes were present in nine of the remaining ten specimens (90%).
The degree of differentiation of each tumor was determined by either slide review or from the pathology report (Table 3) . Over 90% of the lesions were well differentiated or moderately well differentiated. There was a greater probability of recurrence in patients with moderately well differentiated or poorly differentiated lesions.
The slides of 70 of the original lesions were available to determine the depth of invasion of the tumor. A Clark's classification, identical to that used for melanoma, was used (Table 4) . Sixty-seven percent of the lesions had penetrated the reticular dermis (levels IV, V). There were no recurrences in the 23 patients with lesions extending to levels I, 11, or 111.
Discussion
The widely divergent results obtained by different reviewers regarding the potential of this tumor to recur and metastasize have not been clearly reconciled in the literature. Reports from dermatology departments, particularly in the southern United States, consistently demonstrate very low recurrence rates for these lesions. In 1965, Lund from Greensboro, NC, reported a 0.5% recurrence rate (four of 480 patients).' Chernosky, in Houston, Texas, reports a 1.9% recurrence rate in 588 patients;2 Epstein in San Francisco, CA, reports a 2% incidence of metastases at the time of initial diagn~sis;~ and Freeman from Houston, TX, reports a 1.4% incidence of metastases in 586 patient^.^ These reports are in contrast to the descriptions of highly malignant lesions reported by major oncology centers. Glass and Spratt at Ellis Fischel State Cancer Hospital describe a group of 35 patients with epidennoid carcinoma of the lower extremities5 Patients who had carcinoma develop at the site of a recognized antecedent benign lesion had a 15.4% incidence of inguinal lymph nodal metastases, while patients without an antecedent condition had a 6 1 % incidence. Shiu and his associates at Memorial Sloan-Kettering recently reported a retrospective review of all patients with cutaneous epidermoid carcinoma of the trunk and extremity. They excluded an unspecified number of patients who had "small superficial cancers" from their calculations. They reported 20 recurrences in 86 patients (23.2%).' In 1939, Warren and Hoerr reported a 19% mortality rate in 507 cases treated at the Collis P. Huntington Memorial Hospital with squamous cell carcinomas on all regions of the skin, excluding the mucocutaneous junctions." There are few series which really demonstrate the incidence of squamous cell carcinoma of the skin, and which truly represent the rate of recurrence in the general population. This review is an attempt to define and follow up on all patients treated at this institution for this lesion. Most skin lesions diagnosed by physicians at this hospital are referred to general or plastic surgeons for excision. Lesions that are referred to dermatologists and biopsied in their offices outside the hospital may not be processed by the pathology department in the hospital, depending upon the preference of the individual dermatologist. However, if a lesion is biopsied that requires excision, it is usually referred to a surgeon. We believe that this method of review has located all patients who have come through this hospital over a ten year period.
It has been stated that squamous cell carcinoma associated with solar keratosis "is a nonaggressive lesion and should be classified as a separate entity distinct from malignant squamous cell skin tumors which do metastasize."6 However, in this series, 90% of the patients with recurrences had lesions associated with actinic changes in the surrounding skin.
There was a larger percentage of lesions over 1 cm in diameter in the patients who developed recurrence. Eighty-one patients in the overall group with invasive lesions had lesion size recorded in the pathology report, and 31 of these lesions were over 1 cm in diameter (38.3%). Size was recorded in 13 of the 17 patients with recurrence, and ten of these patients had lesions greater than 1 cm in diameter (77%).
Patients with well differentiated lesions did recur, but only 7% of the time. This is in contrast to the moderately well differentiated and poorly differentiated lesions which recurred 23 and 28% of the time, respectively. While neither lesion size nor degree of differentiation can be used to accurately predict the behavior of an individual lesion, the larger less differentiated lesions have a greater propensity for recurrence.
This retrospective experience suggests that these lesions have at least a 20% incidence of recurrence, and therefore should be carefully followed after excision. A retrospective study of this particular lesion is difficult to do because our tumor registry does not include squamous cell carcinoma of the skin in its data base. The American College of Surgeons does not require that superficial squamous or basal cell carcinomas of the skin (except for lesions of the eyelid, lip, prepuce, penis, scrotum, vulva, labia, clitoris, and anus) be included in a tumor registry.' Perhaps lesions designated as Clark's level IV or V should be included in a tumor registry to insure more careful and prolonged follow-up, and to facilitate documentation of the recurrence rate of this lesion.
